Drugs of abuse in surface and tap waters of the Tagus River basin: heterogeneous photo-Fenton process is effective in their degradation.
This work investigates for the first time the occurrence of drugs of abuse and metabolites in surface waters from the Tagus River on its way through the province of Toledo (downstream Madrid metropolitan area) and in drinking waters in two nearby cities. Some of the studied drugs are used for therapeutic purposes but they can also be consumed as illicit drugs. The results of this preliminary study have revealed the presence of 12 out of 22 drugs of abuse analyzed in fluvial water at concentrations ranging from 1.14 to 40.9 ng/L. The largest concentrations corresponded to the anxiolytics diazepam and lorazepam, the cocaine metabolite benzoilecgonine, the amphetamine-like compound ephedrine, and the methadone metabolite EDDP. All these substances, except for lorazepam, were detected in all the sampling points. Traces of methadone and ephedrine were detected in some samples of tap water. Despite the low concentrations of these pollutants, effects on wildlife or human health cannot be disregarded, especially on vulnerable population. Thus, the treatment of these substances using a heterogeneous photo-Fenton process has been evaluated, rendering a remarkable effectiveness for their degradation.